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the primary metabolite is a secondary alcohol, which may be converted
to a ketone.  But frequently, the ketone may be reduced back to the
alcohol by reduced nicotinarnide adenine dinucleotide phosphate
(NADPH)- or reduced nicotinamide adenine dinucleotide (NADH)-dependent
reductases, thereby establishing cyclic oxidation and reduction
(McMahon, 1971).  Secondary and tertiary alcohols often become con-
jugated to form glucuronides.

Alkenes are usually oxidized by cytochrome P-450 enzymes to form
epoxides, which react with nucleophiles, such as glutathione in tissues,
or with water, both enzymatically and nonenzymatically, to form glycols.
The glycols in turn may become oxidized to hydroxy ketones, hydroxy
acids, or a~keto acids, or they may be converted to glucuronides.

In addition to oxidation of the side chains of alkyl benzenes, the
aromatic ring may become oxidized by cytochrome P-450 enzymes to.arene
oxides, which are subsequently rearranged to phenols (Daly, 1971).
Arene oxides of halobenzenes and polycyclic hydrocarbons frequently
react with nucleophiles such as glutathione and are hydrolyzed to
dihydrodiols by epoxide hydratase, but it is not known if the arene
oxides of the alkyl benzenes undergo these reactions.  The phenols
may be conjugated to form glucuronides or ether sulfates.  Conceivably,
the phenols could also undergo further epoxidation to form other
chemically reactive metabolites that either react with nucleophilic
compounds or are rearranged to hydroquinone derivatives.  But such
reactions have not been demonstrated with the phenolic derivatives
of the alkyl benzenes.

Toluene

Absorption.  In mammals, toluene may be absorbed via inhalation,
ingestion, or absorption through the skin.  Astrand et al. (1972)
reported that the average concentration of toluene in arterial blood
reached a relatively constant value within 20 to 30 minutes after
volunteers were exposed to 100 ppm or 200 ppm of toluene vapor.  These
concentrations were 1 ug/ml and 2 jjg/ml, respectively.  Other studies
have shown that the blood-to-gas partition coefficient ranges from
approximately 12.4 to 15.6 (Lindqvist, 1977; Sato et^ aJL. , 1974;
Sherwood, 1976).  The time required to reach these relatively constant
values could be shortened if pulmonary ventilation is increased
through exercise.

Orally administered toluene is absorbed less rapidly.  In rats,
the maximum blood concentration was not observed until 2 to 3 hr
after oral administration, whereas the maximum was reached within
15 to 30 minutes during inhalation exposures (Pyykko et^ a.1., 1977).
Dutkiewicz and Tyras (1968a, b) reported that toluene is absorbed